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(71) We, Merck & CO Inc, a corpora- 
tion duly organised and existing under die laws 
of the State of New Jersey, United States of 
America, of : Railway, . New, Jersey, United 
States of America, do hereby declare the inven- 
tion, for which we pray that a patent may be 
granted to us, and the method by which it is to 
be performed,.. to be ^ particularly , described in 
and; by the following statement : — 

Certain « - hydrazino - « - substituted— fi- 
(3,4 - dihydroxyphehyl) - propionic adds and 
their esters and salts form part of the inven- 
tion of our prior Patent No 940596. It is 
known ti^t racemates of these compounds are 
very potent decarboxylase inhibitors in mam- 
mals: see Sletzinger et al ^Journal of Medi- 
cinal Chemistry", . Volume 6, page 101 (1963) 
and Porter et al "Biochemical Pharmacology", 
Volume 11, page 1067 (November 1962). Such 
compounds have found widespread use in the 
pharmaceutical field. It has now been found 
that the D isomer of the compound is essen- 
tially inactive, and may even be antagonistic 
ta the: action of the L form thereby reducing 
its ^potency. Thus, in some tests it appears 
that the L form of the compound is the only 
active form and the D form is completely in- 
active and in other tests it appears that the D 
form will actually detract from tie action of 
the L form. ' ; 

. The new compounds of the present invent 
tipn are L - « - hydrazino . r - (3,4-' 
dihydroxyphenyl)propionic acid "substantially 
free of the D isomer, L <* - hydrazino U 
w alkyl) - & - (3,4 - dlhydroxyphenylV 
propiomc acids, particularly L - «e - hydrazine- • 
a - methyl - fi - (3,4 - dihydroxyphenyn-. 
propionic acid and L - « - hydrazine - ethyl- 
P - (3,4 - d±ydroxyphenyl)propionic acid, sub- 
stantially free of the D isomer, and their 


alkyl esters, and pharmaceutically acceptable 
salts of the said acids and esters. Compounds 
of the present invention have been found to be 
much more potent decarboxylase inhibitors 
than were heretofore available to the medical 
profession. Such compounds have also been 
found to inhibit histidihe decarboxylase, and 
thus to show promise of use as ahti-histaminics 
as well . 

inhibition of mamniaHan decarboxylase 
is^ an important part of the physiological action 
of many types of drugs; For example, it has 
recently been proposed to use 2><iopa in the 
toatment of Parkinson's disease. However, L- 
dopa.is utilized both in the brain and the 
penpbeM parts of the body and it is desired 
that it be utilized only in the brain. Hydrazino 
compounds of the present invention have been 
found not to pass the blood-brain barrier and 
hence they inhibit decarboxylase only in the 
peripheral parts of the body. Thus, when L- 
dopa is used in conjunction with the hydrazino 
compounds of the present invention, the 
decarboxylase of L-dopa is .inhibited only in 
the; peripheral parts. of the body malting jnore 
of it available to the brain.. The net result is 
that much less Xrdopa is required for effective 
medication. ; j r 

The inhibition of decarboxylase is also of 
miportance in the treatment of certain dis- 
orders of the colon. In some persons, the cells 
in the intestiries.and perhaps elsewhere develop 
overactivity in the production of serotonin from 
5^ydroxytiypt6phane. The result of such over- 
abundance of serotonin is constant hushing of 
the colon and evacuation of the bowels, 
Further, unless this condition is controlled, it 
can develop into much more serious trouble. 
Decarboxylase inhibitors prevent the formation 
of the serotonin and therefore control such 
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C. Preparation of L - « - methyl - fi - (3,4- 
dihydroxyphenyl) ^ « - hydraano 
. . propionic acid 

-Mixture of die L . - « - (3,4 - dimethoxy- 
oenzyi; - « - hydrazino propionic acid (10 g.) 
and concentrated hydrochloric acid (150 nti.) 
is heated in a sealed tube at 120°C. for 2 
nours. The reaction mixture is evaporated to 
dryness tn vacuo and the product is leached 
out with ethanol. The hydrazino acid is pre- 
cipitated by the addition of diethylamine to 

Aral, calcd. for QoH^O.. H 2 0 : 
Found: 


pH 6,4. The precipitate is filtered off, washed 
with ethanol and dried, affording 6.5 g of L- 
« -methyl -(p -(3,4 - dihydroxyphenyl) - «- 
hydrazmo propionic acid (73%). Reaystalliza- 
tion from water (containing a small amount of 
sodium bisulfite) yields analytically pure 
material; m.p. 208° dec. 
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EXAMPLE 2 

A. Preparation of L - 4 - (3,4 - dimethoxy- 
™ benzyl) - 4 - ethylhydantoic acid 
25 .The procedure of Example 1A is repeated 
using L - « - amino - « - (3,4 - dihydroxy- 
benzyl)buytnc add rather than the alanine 


C, 49.17; H, 6.60; N, 11.47. 
C, 49.13; If, 6.74; n| 11.19. 

•HT'-.^i - (4 - (3,4 - dimethoxy- 
benzyl) . 4 - ethylhydantoic acid is obtained 
fJ A £ eld °t 70%. The product is recrystal- 
Iized from ethanol-water to give a pure product 
having a melting point of 218— 220°C 


30 


Anal, calcd.- for Q,H l0 O 6 N 2 : 
Found: 


Q 56.74; 
C, 56.71; 


H, 6.80; 
H, 6.88; 


N, 9.45. 
N, 9.53. 


35 B. Preparation of L - a - (3,4 - dimethoxy- 
. benzyl) - « - hydrazinobutyric acid 
Ihe procedure of Example IB is repeated 
usuig the L z 4- (3,4 - dimemoxybenzyl)- 4- 
ethylhydantoic acid to obtain a 53% yield of 


k I^.'^M " dimethoxybenzyl) - « -hydrazino- 
butyrK acid. An analytical sample is recrystal- 
Jized from ethanol-water to give a pure product 
having a meltmg point of 215— 220°C 
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A^ealcd: for Q^O.N.: C, 58.19; h, 7.51; N> 10.44. 

- C, 58.16; H, 7.60; N, 10.40. 
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C. Preparation of L - « - hydrazmo - «- 
ethyl - . ( 3j4 . dihydroxyphenylV 
propionic acid - J r 

m procedure of Example 1C is repeated 
usuig f - « - (3,4 - dimethoxybenzyl') - <*- 
hydrazinobutync add to give a 90% Wdd of 
•£--«- hydrazino - a - ethyl - ,8 - (3 4. 


difaydroxyphenyl)propionic add which, when 
recrystallized from water-isopropanol, has a 
meltmg point of 209— 212°C. 55 


H 2 0 


— 15.2 O^l 


Anal calcd. for QJI lt 0 4 N 2 : 
Found: 


C, 55.02; H, 6.70; N, 11.65. 
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Example 3 
• f^f Procedure of Example 1A, IB and 1C 

^^Tf d - VSms L " " CM " dihydroxy- 
SSf amne ^ .the starting material tL 
resulting product is L - « - hydrazino - /?- 
(3,4 - dihydroxyphenyl)propionic add. 

. Example 4 
Testing for decarboxylase mbibition 
in mammalians 

22T^X a i hm ° ^ cc weigbing between 18 to 
fZjj ea J* 816 «sed. The animals are adntinis- 
tered 80 mg. /kg. 0 f Z-dopa (lT^I 
dmydroxyphenylalanine) in combination wuh 


die indicated dose of Z, - a - hydrazino - *■ 
Em? n fi - C3»4 - dihydroxypheny^propionic 
acid orally in a solution or suspension in water. 
I toe animals are decapitated 90 minutes later. 

ihe brains are removed and pooled in 
ff° u P s ? f f veQ - Three separate pools are used 
for each drug treatment and the values ob- 
tained are averaged. 

The brains are homogenized with 0.4 N 
perchloric aad, 9 ml per gram of tissue. 

2SL°i ammeS *? d , "techolaminoadds are 
adsorbed onto and then eluted from alumina, 
ihe dopa and dopamine are separated by 
chromatography utilizing a column containing 85 
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Table 2 


Comparison of the. effect of the D and L isomers of 
a-hydra^6^-methyl-p^^^^ propionic 



Dose 

Reserpine^induced 
Suppresion of 
Locomotion 
No; mice protected 

Reserpine-induced 
Supression of 
Ptosis 
No. mice protected 

Pretreatment a : . 

p.o.) 

No: mice tested 

No. mice tested 

Methocel 


1/10 

i/io 

D isomer 
; ■ + Methocel 

5.0 
25.0 
125.0 

1/10 
■ 2/10 
2/10 

1/10 
2/10 
3/10 

L isomer 
■ + Methocel 

• 0.2 
1.0 
5.0«> 

3/10 
5/10 
8/10 

2/10 
7/10 
9/10 


; ED M c 

0.86mg/kg 

0.56 mg/kg 


a — One hour prior to i-rdopa 150 mg/kg. ip. 

b — This dose of Zra4iydrazino-a-me^ propionic acid 

was inactive as a reserpine antagonist when administered prior to Methocel. 

c — Estimated dose of a-hydrazincwi-m propionic acid, 

when given in combination with £-dopa (150 mg/kg i.p.) 5 necessary to antagonize 
: these effects of reserpine in 50% of the mice. 
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WHAT WE CLAIM IS: — 

1. L - €t - hydrazine) - (/? - (3,4 - dihydroxy- 
phenyl)propionic acid substantially free of the 
D-isomer. 

(3,4 - dihydroxyphenyl)propionic acids sub- 
stantially free of the JD-isomer. 

3. L - a - hydrazino methyl -fi- (3,4- 
d^ydroxyphenyl)propionic acid substantially 
free of the D-isomer. 

4. L - « - hydrazino - « - ethyl (3,4- 
aihydroxyphenyl)propionic acid substantially 
free of the D-isomer. 

5. The Cx„ 5 alkyl esters of a compound 
claimed in any one of claims 1 — 4. 

6. A phannaceutically acceptable salt of a 
compound claimed in any one of claims 1—5. 

7. The preparation of a compound as 
claimed in any one of claims 1 — 6 by a process 
substantially as hereinbefore described in any 
appropriate Example. 


8. A compound as claimed in any one of 
claims 1 — 6 when made by a preparation as 
claimed in claim 7 or its obvious chemical 
equivalent. 

9. A method of inhibiting mammalian de- 
carboxylase that comprises administering to a 
non-human mammal from 0.05 to 100 mg/kg 
per day of a compound as claimed in any one 
of claims 1 — 6 and 8. 

10. A pharmaceutical composition compris- 
ing an inert pharmaceutical carrier and from 
about 5 mg to about 15 g of a compound as 
claimed in any one of claims 1 — 6 and 8. 

11. A composition as claimed in claim 10 
in the form of a pill, tablet, capsule, syrup, 
elixir or injectable preparation. 

For the Applicants: 
D. YOUNG & CO., 
Chartered Patent Agents, 
9 Staple Inn, London, W.C.I. 
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which copies may be obtained. 


25 


30 


35 


v 


BNSDOCID: <GB_12618eoA_J_> 


